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DETAILED ACTION 
Request for Continued Examination 

A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/19/2008 has been entered. 

Status of Application/Amendment/Claims 

Applicant's response filed 12/19/2008 has been considered. Rejections and/or 
objections not reiterated from the previous office action mailed 08/21/2008 are hereby 
withdrawn. The following rejections and/or objections are either newly applied or are 
reiterated and are the only rejections and/or objections presently applied to the instant 
application. The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. With entry of the amendment filed on 07/22/2008, 
claims 86, 94-98, 100-102, and 110-119 are pending in the application. Applicant has 
canceled claims 1-85, 87-93, 99 and 103-109. 

Response to Applicant's arguments in the remarks filed 12/19/2008 is moot 
because the previous rejection of record has been withdrawn. 
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New Claim Rejections 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 86, 100-102, and 110-119 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kay et al. et al. (US 2003/0139363), Fosnaugh et al. (US 
2003/0143732), Frecht et al. (US Patent No. 7,097,856) and Florence et al. (Journal of 
Controlled Release, 2000, Vol. 65: 253-259 of record 08/22/2007) 

The instant claims are drawn to a dsRNA comprising a complementary RNA 
strand and a sense strand and only one lipophilic group having a logKow exceeding 1, 
1 .5, 2 or 3, wherein the lipophilic group is covalently attached to the 5' end of the 
complementary strand or the 5' end of the sense strand, wherein the dsRNA is 
complementary to a (+) strand RNA virus, wherein the linkages between the 5' 
comprises a phosphodlester group, wherein the linkage does not comprise a 
phosphodiester group, wherein the lipophilic group is a sterol, cholesteryl or selected 
from the group as listed in claim 98, wherein the dsRNA has overhangs on one or both 
ends, wherein the dsRNA is between 16 to 30 nucleotides in length, wherein the target 
gene is expressed in cells as listed in claim 1 17 and wherein the dsRNA targets HCV. 
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Kay et al. et al. teach dsRNA that efficiently inhibit viral gene expression and 
targeting hepatocyte cells using a dsRNA molecule is capable of inhibiting the 
expression of a Hepatitis C Virus (see pages 13-15). Kay et al. et al. do not teach 
dsRNA comprising conjugates at the 5' end of the antisense strand, do not teach a 
conjugate such as a lipophilic group which has a logKow i.e. an octagonal/water 
partition coefficient exceeding 1 and do not specifically teach the lipophilic group is 
linked at the 5' end with a phosphodiester group. 

Fosnaugh et al. teach double-stranded RNA molecules comprising a sense and 
an antisense strand wherein the antisense strand is complementary to a target gene. 
The dsRNA taught by Fosnaugh et al. can comprise sense and antisense strands that 
are from 19 to 25 nucleotides in length and can further comprise nucleotide overhang 
regions at the 3' or 5' end (see at least pages 3-5). Fosnaugh et al. teach the dsRNA 
comprises a conjugate covalently attached to the dsRNA wherein the conjugate is 
attached at the 5' end of either strand (see paragraph 0068) and teach the conjugate 
can be linked with biodegradable linkers as well as phosphodiester linkages (see 
paragraphs 0172-0173). Fosnaugh et al. teach the conjugate molecule can be any 
ligand that can mediate cellular uptake of the dsRNA wherein the modifications increase 
the stability of the molecule and enhance the cellular uptake of the molecule which is 
important for in vivo applications (see paragraph 0032). 

Frecht et al. teach making lipophilic groups such as dendrimers that are useful as 
delivery vehicles for nucleic acids and dendrimers are well known in the art (see 
columns 1 and 2). Frecht et al. teach the dendrimers are efficient delivery vehicles for 
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therapeutic agents and have low toxicity (see column 2). Frecht et al. teach the nucleic 
acids can be double-stranded RNA and teach methods of conjugation of the dendrimer 
to the nucleic acid and teach the dendrimers can be attached using linkers (see 
columns 31-33, for example). 

Florence et al. teach a lipophilic dendrimers are efficient drug delivery vehicle for 
molecules because the dendrimer is small and can translocate across the cell layer (see 
page 254). Florence et al. teach such dendrimers has an octagonal/water partition 
coefficient of 1 7.5 (see page 255). 

It would have been obvious to one of skill in the art to conjugate a lipophilic 
group, as taught by Frecht et al., to the 5' end of a dsRNA taught by Kay et al. et al. It 
would have further been obvious to attach the dendrimer using linkers such as taught by 
Frecht et al. and Fosnaugh et al. 

One of skill in the art would have wanted to incorporate a lipophilic group such as 
a dendrimer taught by Frecht et al. onto the dsRNA to mediate cellular uptake of the 
dsRNA more efficiently in methods of targeting HCV as taught by Kay et al. et al. 
Because Fosnaugh et al. teach conjugates are effective delivery agents and teach 
conjugates can be attached to a dsRNA at the 5' end of either strand; it would have 
been a design choice and a matter of routine experimentation to covalently attach the 
dendrimer to the 5' end of the complementary strand using any of the linkers as 
described above. Moreover, one would have wanted to use a dendrimer given that 
Florence et al. teach dendrimers are of the optimal size that can be delivered to cells 
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and can be efficiently used as a delivery vehicle to deliver molecules across the cell 
layer which increases the molecules bioavailability. 

One would have expected success at conjugating the dendrimer taught by Frecht 
et al. and Florence et al. to dsRNA given each teach methods of synthesis of 
dendrlmers, Frecht et al. teach methods of conjugation to nucleic acids. 

Thus, the instantly claimed invention would have been obvious to one of skill in 
the art at the time the invention was made. 

Claims 86, 94-98 and 110-119 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kay et al. et al. (US 2003/0139363), Fosnaugh et al. (US 
2003/0143732), Manoharan, M. (20030064492, "Manoharan I") and Cook et al. (U.S. 
Patent No. 6,803,198) and evidenced by Manoharan, M. (Applicant's IDS 02/13/2006, 
"Manoharan 11"). 

The Instant claims are drawn to a dsRNA comprising a complementary RNA 
strand and a sense strand and only one lipophilic group, wherein the lipophilic group is 
covalently attached to the 5' end of the complementary strand or the 5' end of the sense 
strand, wherein the dsRNA is complementary to a (+) strand RNA virus, wherein the 
linkages between the 5' comprises a phosphodiester group, wherein the linkage does 
not comprise a phosphodiester group, wherein the lipophilic group is a sterol, 
cholesteryl or selected from the group as listed in claim 98, wherein the dsRNA has 
overhangs on one or both ends, wherein the dsRNA is between 16 to 30 nucleotides in 
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length, wherein the target gene is expressed in cells as listed in claim 117 and wherein 
the dsRNA targets HCV. 

Kay et al. et al. teach dsRNA that efficiently inhibit viral gene expression and 
targeting hepatocyte cells using a dsRNA molecule is capable of inhibiting the 
expression of a Hepatitis C Virus (see pages 13-15). Kay et al. et al. do not teach 
dsRNA comprising conjugates at the 5' end of the antisense strand and do not 
specifically teach the lipophilic group is a sterol, or carbamate linked cholesteryl or 
wherein said group is linked at the 5' end with or without a phosphodiester group. 

Fosnaugh et al. teach double-stranded RNA molecules comprising a sense and 
an antisense strand wherein the antisense strand is complementary to a target gene. 
The dsRNA taught by Fosnaugh et al. can comprise sense and antisense strands that 
are from 19 to 25 nucleotides in length and can further comprise nucleotide overhang 
regions at the 3' or 5' end (see at least pages 3-5). Fosnaugh et al. teach the dsRNA 
comprises a conjugate covalently attached to the dsRNA wherein the conjugate is 
linked at the 5' end of either strand (see paragraph 0068) and teach the conjugate can 
be linked with biodegradable linkers as well as phosphodiester linkages (see 
paragraphs 0172-0173). Fosnaugh et al. teach the conjugate molecule can be any 
ligand that can mediate cellular uptake of the dsRNA wherein the modifications increase 
the stability of the molecule and enhance the cellular uptake of the molecule which is 
important for in vivo applications (see paragraph 0032). 

Manoharan I teach methods of increasing the stability of an inhibitory nucleic acid 
and teach conjugation of lipophilic groups enhances the cellular uptake of such 
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molecules. Manoharan I teach such groups can be fatty acids, sterols, cholesterol and 
aromatic groups (see paragraph 0018-0019). Manoharan I teach such conjugates can 
be attached using linl<ers as described in paragraph 0039. 

Cook et al. similarly teach methods of increasing the stability of an inhibitory 
nucleic acid and teach attaching a carbamate cholesterol group increases the stability of 
said molecules (see columns 5 and 6). 

It would have been obvious to one of skill in the art to use a known 
oligonucleotide conjugate, such as a sterol or aromatic group or a cholesteryl 
carbamate, as taught by Manoharan et al. and Cook et al., to link to a dsRNA at the 5' 
end as taught by Kay et al. et al. and Fosnaugh et al. 

Such oligonucleotide conjugates taught by Manoharan et al. and Cook et al. were 
known in the art at the time of filing of the instant application to efficiently conjugate to 
inhibitory molecules and further the field was replete with prior art demonstrating 
predictable results of increased stability and enhanced uptake of nucleic acid 
molecules. For example, Manoharan II summarizes the prior art and states 
"oligonucleotide conjugates have been evaluated in a wide range of cell culture and in 
vitro experiments" and "the value of conjugation chemistry has been clearly 
demonstrated by these studies" and states further that oligonucleotide conjugates 
improve the pharmacokinetic properties of the oligonucleotide, such as binding affinity 
for the target and nuclease resistance such that one can synthesize an ideal drug with 
predictable results. It would have been a design choice and a matter of routine 
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experimentation to covalently attach the dendrimer to the 5' end of the complementary 
strand using any of the linkers as described above. 

Therefore, because the claimed oligonucleotide conjugates were known in the art 
at the time of the invention of the instantly claimed invention and because such 
conjugates were known to efficiently improve the cellular delivery of oligonucleotides 
and increase their affinity for the target gene as well as increase their resistance to 
nucleases, it would have been obvious to one skilled in the art to use the conjugates 
taught by Manoharan et al. and Cook et al. to achieve the predictable result of 
improvement in cellular delivery of nucleic acid molecules. 

Thus, the instantly claimed invention would have been obvious to one of skill in 
the art at the time the invention was made. 

Response to Applicant's Arguments 
Re: Claim Rejections - 35 USC § 103 

The rejection of claims 86, 89, 90, 94-98, 100-102, 110-119 under 35 U.S.C. 
103(a) as being unpatentable over Rana, T. (US 2005/0020521) in view of Florence et 
al. (Journal of Controlled Release, 2000, Vol. 65: 253-259), Manoharan, M. 
(20030064492, "Manoharan I") and Cook et al. (U.S. Patent No. 6,803,198) and 
evidenced by Manoharan, M. (Applicant's IDS 02/13/2006, "Manoharan M") is 
withdrawn. 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from the 
examiner sliould be directed to Kimberly Chong whose telephone number is 571-272- 
31 1 1 . The examiner can normally be reached Monday thru Friday between 7-4 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James (Doug) Schultz can be reached at 571-272-0763. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 



/Kimberly Chong/ 
Primary Examiner 
Art Unit 1635 



